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EXPLORATORY STUDY OF THE RATE OF OXYGES 
CONSUMPTION BY POTATO ROOTS 
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In lon mtinued held oon Wooster silt loam con 
tatoes whereas other tield ropes ielded well. Field data 
of the potatoes, (1) Seeks: 
Postulating that the need for exceptional porosit im the sol 
due to some distinctive requirement, or some methcency of the roots 
in obtaining oxygen, pot tests were conducted to determine (a carbon 
anc the absorb oxvgen readil) it low vell a it normal 
concentratiol [he studies were restricted te potatoe no cirect con 
parisot vere made with other crop plants 
the work was done during 1945-1946. Publreation eferre itt 
i data were reported (] 
Merion 
| 
stucly vere made with Iri Cobbler plas in gravel culture 
lis Started in compost tiv int were trans] ited 
ibout mehes tall to three gallon glazed jars of coarse w (tiavelite 
‘ When tras planted tne vere rinses iree of 
the see pieces caretu cut away. In the gravel the were 
wateres vit nutment soluti n tor ulated rey | 
\iter re med the plants Wore ealed off at the urlace 
ot grave th phabl paraltine 
ul jal lrainaye aperture Va tii nnected 
lagramimned figure | lo irrigate the plant Va 
lowered © that nutnent solutiot flowed ta ly oravit where thie = 
m the yar etther flowed to one of the hottles of va expelled esired is 4 Ps 
Vy caretu pulation of irrigation and drainage, pressure in the 
SC thw slirlace ot the if 
tubmy va Diffusion of carbon dioxide throug thus tubing Vil 
te ny hie presence of carbo at the thie rittolee 
connection were ligl thy coated watl pliable parattine 
(an niixture vere mace sith url ithe ‘ ere i 
Oxsorbent renova of carbon dtox ‘ onl 
secepted tor pul ation December 20, 195 
Journal Art Jo. 63-55. Ohio Agricultural Experiment Stat 
Associate Profe r, Department of Horticulture 
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Ficune | \ssembly for restricting the supply of oxygen to potato roots in gravel 
culture 


solution. In preliminary tests the oxygen dissolved in the nutrient solu- 
tion, determined by the Winkler method, was found to be 4 p.p.m. or 
less. Potato roots could absorb it down to 0.4 ppm.. thus obtaining about 
$ myms. to each liter of solution. As the individual plants used less than 
one-half liter of solution per day and drew much larger amounts of 
oxygen from the air, no further data were taken on the dissolved oxygen 
withdrawn from the nutrient solution. 

Where treatment was continued for several days, it was terminated 
before the tubers became large enough to bulge the paraffine seal. The 
individual experiments were therefore, restricted to a penod of a few 
days of the early stage of tuber de velopment 

\t the termination of each test, the roots were cut from the stems, 
teciously separated from adhering slag, and oven-dried The tubers, 
and remainder of the plant, called “tops,” were also weighed, oven dry. 


or Carson Dioxips 


The first question studied was whether the presence of carbon dioxide 
at the roots impeded their absorption of oxygen or affected the growth 
of the plant as a whole. No reports of previous experiments of this nature 


with potatoes were found in the literature. With other plants high con 
centrations of carbon dioxide at the roots have been found highly toxic, 
whereas concentrations likely to be encountered in soil, have been some 
tine lightly toxic, and sometimes stimulating, (9). 


(sas muxtures for potato roots were mad up with 20 per cent of 
oxygen by volume and carbon dioxide at four levels: 0 5, 10, and 15 
per cent, respectively, only one plant being given each mixture. The test 
was conducted in a room with temperature controlled at 18.5° C.. the 
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plants ben Hlumunated continuously by 500-watt imecandescent lamps 


suspended alpen 20 centimeters above the growing tips «al the stems 
Each plant was irrigated twice daily, treshly supplied each time with 3.1 


liters of its nuxture. The expelled gases were analyzed for carbon 


dioxide as \ : ygen. The plants grew spindly, presumably due to 
insufficient light w. treatments and analyses were continued for eight 
days 

in table 1 thie presence f carbon dioxide at the apphed 


ons did not distinctly retard grow ()n the contrarv the 


comcentrat 
plant with roots supphed with a gas nuxture of per cent carbon dioxide 


outgrew the others That the treatment actually caused thi worous 


growth ts of to question im ai single-plant test. 7] it might 
be mentioned agai that sinular stirmulation from low « trations of 
carbon diox) has been reported with certain other 1 otably with 
cotton 
\t twe ig! concentrations of carbon d th the growth 
appear s were similar to tho The 


ancl 
young iat 
the differ ire of doubtful significance 
present ud he rate ¢ 
the 


hot 


absorption ‘ aleulated pet 
that the carbon di 
cent hi; net dly mnpeded 

fects of carbon dioxi an item) ot mt t m table 

gen consumption by the ) r | | underground 


parts lf calculated as absorbed by the oxygen 


absorption this he four plant ‘ ul ' , our per 


These plants, howe were some 


conditions 


(), at root 
of gas change 
Dry weight of plant t 

Roots, gms 

Stolons, tubers, gms 


Oxygen absorbed under surface 


during & days, average pet 


Oxygen absorbed per hour 
Per gram of dried 
Per gram of dried roots plu 


roots, mis 


stolons and tubers, mls 
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at time 
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ot absorption of similar mia ucle shown by the 


table 1 was obtained with a plant grown under particularly 
nditions in a | greenhouse. It was not supplied daily wi 
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eveti days the 
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t an exception 
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lavoralble 
fre 
ana zed 
bee 
per cent b The daily ad 
«il 
ld be expected in a thrifily growing plant. 
Hy growing Nant, there was an 
Oxygen consumption during the week. In 
aN ae: Calcul the rate per gram of root the most valued data are those 
) The rate the tc day of the test 
os le / a e preceding day &.07 per our per gram of dried 
rate it may be noted lie within the range of 6.70 t 
on a 4 per hour shown by the plants in table 1] 
eve er ouny apple trees. which ¢ hilders and 
1? g 2 ‘ 
| > t 10 mls. per yvran 
| then rate of con uiniption 
cr how of studied her 
ill te if 
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4 $94 6,38 
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Udliy ave ipet i ited a 34 
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oxygen absorbed. With apple roots, however, White and 
pointed out that the weight of oxygen approximated the cw 


dioxide, and since carbon dioxide is 37.5 per cent heavier 


the volume oxygen absorbed exceeded the volume of « 
respired by yproximately 37 per cent. what 
found the roots of corn seedlings absorbed 50 per cent more 
the volume of carbon dioxide given off, (4 For t ‘ 
table 3, the calculation was made with the simple assumption 
oxygen equalled the weight of carbon dioxide reported 

For comparison witl potato roots, the data of \’ 
those from tl annual plants, mostly reported by 
annuals in pots for 7& days, the data | 
determinati made just before 
roots ants were thus rel 

roots of ¢ 

Reuszer rep young sunfloy respired me 
This tabula inclicates reviously 
consume oxyyven rates ranging trom y 206 


of dned roots aay 


hour, or 


veieht of tuber 
le 2 the daily 
hy] 1! 
much taste 
days latet 


to thre 


alculation 


rption estimated 
} 


vrowtl 
plant Wal 


oxygen 


denlet ec 
reservoir. Air was introdt 
20 ( “ari ple of 250 ml were 


shown in table 4 being replaced 


i 
| 
ay 
gen than 
piration 
laste’ 
MT. In contrast, potato roots studied here averaged ee 
about mis. per 192 mls. per da 
legitimate objection may raised to the the 3 
used by potato roots, because jt the oy ren} 1) thie 
tuber und stolons. The possibility that the oung tube re nal 
absorbers of oxygen has not been experimentally ruled out t the parallel 4 i 
absorption wit!) the wetrht ol root a leer rather hetter 
than with the This 3 exemplified n table 1. Likewise, 
in the plant of xvegen ahsorntion naralle 
ave rome va present whey thi eal wa 
applied and Ci en Velp exceeded that the root 
under the ca 
assumption that tubers and stolons absorb oxygen at the same rate 
per vran if matter as do ‘ oots, The e ca if al 
last two days of table 2 gives a rate of appr ely 34 Nilites ee 
\BSORPTION AT Low CONCENTRATION Oxy 
with only 5 per cent of oxvgen by ‘ th, 
t the end of each day showed that the gums was regular educed to i We x05, 
ess than two per cent 
Further data in this directios vere btained b roting the te at 
connected to a the outset i volun 
of 3.1 liters at withdrawn for analvei 
a ! Val : itrovet uartz 
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Estimates of oxygen absorption of roots calculated from their 
rate of respiration 


Carbon Dioxide 
uhied \uthor Dry Respired per Day 
Weight per (sram of Roots 


(ames Mems Mls Mls 


W heat Newton (7 1.56 6.3 3.42 4703 
Barle 2.44 1&5 
Pea 0.59 46 1.95 2.70 
Ray 5.2 2.82 
etct 0.34 20% RS 


eat 040 59 20 443 
Alfalfa 5.48 5.4 93 
weet clover 10.12 2.12 293 
pr t Harris 58.7 7 5.03 2.73 3.78 
Che 103.2 KY 1.57 2.17 
1.24 7 


/fA) pre ire 


Meat 1 weight at time ot gratting and at termination of 18-month test Evidently not 


gravel was used for these tests instead of water-retentive slag. The plants 
were irrigated twice daily, the expelled gas being returned 


lhe first plant of table } yrown during a period of cool weather, 
withdrew se ltth oxygen after the concentration was down to 4 per cent 


that turther absorption could not be measured by the technique used. In 
contrast the econd plant tested d 
} 


ring a period of high temperature, 


u 
gli 


initiall bsorbed oxygen at the ate of 12 milliliters per hour per 


vt of d roots, and within 24 hours reduced the concentration in the 


ar te () ? per cent 


Ihe detailed data are presented in table 4 to illustrate the decrease 
} 


in rate of absorption as the concentration declined Temperatures at 


j | hing are we luded t} 1s table because some ot the fluctuation 


in rate of absorption can be attributed to temperature \lthough temperature 


: nev factor of study, the data also indicate that it mav be a prominent 


factor no the rate of oxygen absorption 


DISCUSSION 


the experiments described here were obviously exploratory, 
m all three ipproaches to the problem the roots absorbed oxygen at 
uch a high rate that it seems reasonable to conclude that this is character 
istic of potato root \ corollary is that the plant thrives only when the 
roots are supphed with exceptional amounts of oxygen. and such quantities 
would only be expected to reach the roots in suitably porous soils 


lo round out the picture, one may make an estimate of the volume 


of oxygen m a soil to compare with roots’ consumption. A soil in good 


tilt four example and at moderate nomture content may have as much 


as 25 per. cent of its total volume available for air. If the air was 20 
per cent oxygen, the volume of oxygen would be 5 per cent of the total 


| amir 3 
a 
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Taste 4.—Keduction of the oxygen content of the air in sealed plant jars 


(Oxygen 

Decrease in Absorbed 

Time of Temperature Oxygen Oxygen per Hour per Gram 
Sampling in Jar Present During Interval of Roots 


per Hout 
Per cent Per ces ] Mis 


Test 1 Started 8:00 A.M. May 
Weight May 10: Roots, 2.4 gms.: Tubers 


2 
ANM Var 
30 PM 163 


10 PLM 


PM 
00 P.M 
PM 


AM 18 
A.M 40) 
13 41) 
Test 2.—Started 6:00 A.M. May 21 

Weight May 22: Roots, 4.1 gms Tubers, 7.0 gm 
15 A.M 
45 P.M 
PM 


A.M 


45 A.M 


per 


young plant 


tha 


4 
Dat 
lay 
C. 
10 0.72 22.2 9 25 
12 Oso 15 6 4 
18 60 0.25 7% 95 
by 
**( alculated the equivalent volume at 20° ©. in a total ga i 3100 ml ‘ 
oxygen removed in sampling is not included ce 
*During the inte il from May & to 9. the average ourl temperature 1 ( 7 ae 
volume of sol. As this would mean about 
1400 mis. of oxygen Bie roots of the thrifty young plants ee 
7 
of table 2, abs rbing it at the rate of /OO mulliliter per da vould thus Pika ‘ 
consume the oxygen of about one-half cubie foot of soil per day. Incidentally, i ae 
may he ment ned that mils ol oxvvgen close to 
and with 15,000 plants to the acre consuming oxygen at the rate of a _ ss ga 
yram per da the total would be 15,000 yrat r 33 pounds per acre - ae 
These calculations, however, are based on a relatively id 
having roots with dry weight of only 4.06 gran estimated ae 
appearance oots were approx ately one-third the weight one 
UM MAR} 
With the am of finding “a pl ysiological reason for the ensitivits ees 
of potatoes on Porosity exploratory, were rriacte on rate of 
oxygen consumption by potato roots growing in pots of gravel. The a: Se 


AMERICAN POTATO JOURNAI 


obtained from young plants at an early stage of tuber for 


three tests the roots absorbed oxygen at rates ranging from 


milliliters per hour per gram of oven-dry roots. This is a 


five to one hundred times higher than reported 
indicated by | ot root re spiration 

ence of moderate concentrations of carbon dioxide 

the roots did not interfere markedly with their 


oxvyen 
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THE EFFECT OF NITROGEN FERTILIZATION UPON 
POTATO CHIPPING OUALITY—-SPECIFIC GRAVITY HI 


Tom EAstwoop James Warts 


INTRO CTION 


The chip color data from this senes of experiments wore reported 
im a previous pay (1) \lso the methods employed were outlined 


previously. In this presentation, data upon specific gravity changes in the 
potato tubers wall be submitted. Also, a brief summation wall be meluded 
on the effects of treatments on the reducing suyar comtent of the tuber 


chip taste, keeping quality of the tubers m curing storage, and keeping 


| 


quality ot the tubers In cool cold storage 


EXPERIMENTAL RESULT 
Specific Gravity Data for Sol Culture Laperiments tron 
1954 and for H dropont / vperiments from 1953 and 1954 


mp Potato Iapertment 
The tl levels of N fertilization (2-12-12 
er acTe ) hacl neo ettect upon thre 


potato tubers Thus lack resporise rei 
h had am rainfall during the first half of 
weather second halt 


in interaction cle veloped between N rt and potate 
he vanety Russet Rural. the use HM) and SO ot 
| 


reased the specie gravit mipared with that produced 


20 pounds per i tl fertilizer. With th 
variety Katahdin f the potatos 
developed du vels tertilzation 


cold storay atn 1 mfluence upon 


pec tuber 


195? Potato kapertment 


lowest apy heation « 


ot the tuber lig! 
the 160) pounds 
re simular 
<permnental arialyle 
torage, mfluence 


| Ke Tithe ire 


. 
at 
£17.19 
4-12-12 ‘ 2-12 it 
pecihe gravity of the 
ted to the cool season 
season ald ve ary 
rlowevet 
ty. Witl 
Varicty With 
tive pecihc gra not te a practica ceyres 
e an produces olithy lower 
value ‘ 
Phe other « iret level ol potash, and 
the length of pr the direct 
effect of potato vanety Jixon Seedling, Russet Rural 
aml White Kura response was erratic m directions 
Both the evel (40. SOL ane LOA) per acre and 
vel 120 and 100 poutllds per acre te tite? thy 
it ol the nis respon Val riable 1 cline 
pronounced ol per acre of prota vere tise im when 120) 
and 160 pour per acre of potash were u ed 
lAccepted tor pub ation February | 
2Horticulturist ane tant Horticulturist, respective \ Potato Cin .4 
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effect of N fertilization upon the specie gravity of the potatoes 


influenced by all the possible 3-way interactions and by the 4-way 
] 


among the four experimental variables of potato variety, N 


wash level and length of previous cold storage. These responses 


e difficulty of securing reliable data on the single effects of 


variables, such as N fertilization upon the specific gravity of the 


potato tuber 


Pe mn State rperiment 
e over-all statistical analyses, the use of 150 pounds per acre 
ed the specific gravity of the tubers compared with the use 


und per acre oft N upon the Variety Katahdin, 


ver, this response was dependent upon the length of time the 
re in cold storage before they were put into the curing storage 
lor the 8 weeks’ periods. From a practical standpoint the 
in specihe gravity as a result of the N treatments for the 0 
the Y weeks previous cold storage lots were essentially nil, 
hecame of practical magnitude in the lots previously in cold 
weeks 

definite imteraction developed beween N level and the potash 
riate and sulfate of potash 


/ Penn State | vperiment 


finite and consistent differences developed in the specitic 
© potatoes as a result of four different applications of N 


using O-160-160, 40-160-160. 80-160 100, 120-160-160. and 


160-160-160 pounds of N, PoO. and K.O The varieties under test were 


et Rural) and nitrate level 


K ennehec and Russet Rural 


Outdoor Hydroponic Experiment 

arked merease occurred in the specihe gravity ot the tubers 
to varietie Cobbler, Katahdin, Kennebec amd Russet Rural. 
ite concentration in the nutrient solution was raised from the 


(1.75-3.5 mm.) to the low medium level (3.5-7.0 mm.) 


neo difference showed up m the specifie gravity of the potatoes 
medium (3.5-7.0 mm) and the medium levels (7.0-10.5 mm) 
nutrient olutior whereas a. noticeabl Increase pecih 
red when the nitrate level in the nutrient solution was raised 
the high level (10.5-14.0 mm.). In every case, the specific 
the potatoes varied considerably among the varieties within 


upper levels of nitrate in the nutrient solution 


utdoor Hydroponic Experiment 

hly significant changes occurred in specihc gravity with 

the mitrate level (4-8, 8-12, 12-16, and 16-20 mm) in the 
} 


biter 


ution, the responses were somevw it erratic It was difficult to 
great drop in specific gravity in the potatoes grown in the 


lution with the medium level of nitrate. Likewise. it was difficult 


the very high level of nitrate in the nutrient solution 
he lnghest value for specific gravity in the potato tubers 
ution ce veloped between potato variety (¢ obbler Katahdin 


4 Wa 
level, yx 
variou 
In 
of 75 we 
conadity 
differen 
week at 
herea 
ource, 
Nie, 
olf the p 
is the n 
low le ve | 
a from the | 
VTAVItV 
yravit at 
: the three 
respec 
nutrient si 
nutrient s« 
to explan 
pro«uced t 
and Russ 


1956| EASTWOOD AND WATTS : EFFECT OF NITROGEN ON CHIP QUALITY 213 


DiIsCUSSION AND SUMMARY 


l Che direct effects of N fertilizer upon the specific gravity of the potato 
tubers was erratic in direction and unclear in magnitude, depending upon 
other conditions. It is apparent that both rather low and rather high 
levels of N applications resulted in a slightly higher specific gravity than 
developed from the medium levels of N. Therefore in general, the direct 
effects of N in the ranges which supported both suitable total and graded 
vields exerted little practical effects upon the specific gravity of the 
potatoes 

2. Some of these erratic effects were caused by the interaction of the 
other experimental variables. The potato variety used varied in its 
response to the N fertilizer treatment im an erratic manner. This response 
was typical because the specific gravity achieved was chiefly a funetion 


oi the inherent capacities of the potato variety 


3. Even the amount of potash used in the experiment altered the effect 
of the N fertihzer upon the changes obtained in specific gravity value 


In other words, the potash level had an influence on tl pecih 


of the tubers, and the relative proportion of N to KO also influenced 
re sponses 


4. Sometimes the length of the cold storage before the were 
put mto curing storage influenced the effect of N fertilizer on tl pecitn 
vravity chang In other words, the metabole condition of potato at 
different physiological ages during the cold storage life of the potatoc 


affected Its response to curmg storage influences as well as Influencing 
the responses to N fertilizer 


The per cent of reducing sugar 
practical extent by the 


the several 


per cent ofl losses 
ianged little, if any 
r experi ental variable 
application m the field) wi ifficrent t upport adequate 
and yields, the quantity N : 0 ential 
tuber keeping (ju: lity 


fertili 
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\RGE INOCULATION CH AMBER WITH 
TEMPERATURE AND HUMIDITY CONTROLS! 
Wa. G. Hoyman? 


extensive potato-breeding program has been in progress at the 
vorth Dakota \gricultural Experiment Station for several years, and 


ecentl mime attention has been given to the development of potato 


resistant to Phytophthora infestans. the fungus causing late 


creen large seedling populations effectively during July and 
ge moculation chamber was constructed in the greenhouse 

2 and 3 show the floor plan, side A, and side ¢ respectively, 

ws the perspective. The chamber was built over an earthen 
dimensions shown in figure ] \ wooden frame 13 feet 

leet wide and 6 feet in height at the eaves having a gable type 
approximately a rise per lineal foot (Figure 4) was con 
upport the 0OO5-ineh plastic film and the humidity and air 
Ing equipment. A door, the relay and the humucdistat were located 
| (Figure 2) and the air conditioner at the Opposite end 
epellent) varnish as used to protect the wooden 

staples were used to fasten the plastic film to the 

he two sides with the longest dimensions 

top and to l-inch wooden dowels at the 

nade it possible to roll the sides up whenever 

not bemg used for late-blight testing and the floor 

ised for other purposes. Most of the potatoes were 
growing, in flats or pots, but it was possible to plant 


floor and inoculate the plants while they were growing 


satistactory tor covering the wooden 
stics of it are high transmission of 


Vapor transmission and heat-seal 


Vaporation Capacity of approximately 
ispended from the center of the root 6 
\t this location the vapor discharged 
dome wa depo lon plants at any 
blair element huniuedistats were not 
mamtamed the chamber 
control has heen obtained by an 
the controller is the sensing element 
range of approximately 10 per cent 
series of elements covering 


Che sensing element con 


itura 
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THERMOSTAT 
| 


FACING 


THERMOMETER 
RELAY 


HUMIDISTAT 


leat grid embossed on a plastn lyase aml coated 


and plasty 

Since the chamber was to be used extensively during July 
August, it was necessary to provide conditions favorable for the 
blight fungus. Even though the greenhouse wa equipped with an automaty 
ventilator and the glass was covered with whitewash, 1 


Was pot uncommon 


100° or shghtiy « 


our 
yure 


for the greenhouse temperature 
stallation of a window-type room air conditioner ( 

was very satisfactory for obtaimimg tl | temperature he unt was 
mounted at one end (Figure 3 hy f ive the floor 
and its operation Was controlled b rier foot above 
the floor at one side of the chamber peratures 
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were maintained when the greenhouse temperatures were 


Che cost of the chamber was approximately S600 


SUMMARY 
moculation chamber was constructed in the greenhouse in 
ereen peotaten s for resistance to Phytophthora sfans It con 
a wooden frame 13 feet long, 7 


7‘ feet wide and 6 feet in 
the caves 


having a gable-type roof with approximately a 3-inch 
The fran supported the .005-inch plastic film and 
and air-conditioning equipment 


al 


lity Che temperature and rela 
y were controlled automatically with a thermostat and electronic 


re spectively ar cost of the chamber Was approximately S600 
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POTATO VIRUS-S IN OREGON! 


K. AND DD. H. M. 


Since virus-S was first reported in Holland in 1951 (1). its known 
range has been rapidly extended. Rozendaal and Brust (4) and Larson 
(3) have shown that the VITUs Is present in prac tically all potato produc Ing 
areas in’ Europe and in Wisconsin. and Gold and Oswald (2) have 
reported its occurrence in California 


This virus, which produces no visible symptoms on many varieties 


and only mild symptoms on others. reduces yields from infected plants by 
much as 15 per cent. Although it is difficult to chagnose in the field, 


ViTus-> Is strongly antigenic when injected into animals and is easily 
detected hy se rologic tests 


MATERIALS AND Metnops 


In tests conducted in the Netherlands to determine whether virus-S 
was present in Oregon potato seed stocks, “eyes” were obtained from 140 
tubers. Samples of 20 “eyes” each were taken from 7 different localities 
in Oregon, and included 4 lots of Netted Gem and 3 of White Rose 
These were grown in the glasshouses of the Laboratory for Flower Bulb 
Research at Lisse. When the plants were approximately 12 inches high 
atop and a bottom leaf from each were crushed and the expressed sap 
tested for virus-S 

lwo types of tests were used. In the first, the undiluted crude sap 
was nuxed with antiserum on an ordinary glass slide. In this quick test 
a flocculation of the chloroplasts, easily observed under the low power of 
a4 microscope after 15-30 minutes, was considered positive. This ts the 
test used by the N. A. K. (General Netherlands Inspection Service for 
Seeds of Field Crops and for Seed Potatoes } in determining the presence 
or absence of viruses S, X and Y in more than 1,500,000 seed tubers 
annually 

In the second test, the remaming crude sap was diluted with an equal 
portion of physiologic salt solution and centrifuged for 15 minutes at 
3500 ropa. The natent fluid was then mixed with absorbed antiserum in 
nucrodrops on Formvar treated plates (5), covered with paraffin oil to 
prevent dessication mcubated at 38 for 30 nmunutes, and checked lor 
agglutination under the dark field nucroscope. This slower and more 
tedious test is more accurate and dependable than the rapid flocculation 
test 


RESULTS 


All of the seed pieces, regardless of variety. source. o7 type of test, 


ave positive reactions tor virus S. In similar tests all seed pieces gave 


va 
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positive reactions for Virus X, and negative reactions for Virus Y. All 
tests with normal serum were negative 


DISCUSSION 


Failure to find any stocks that were free from virus-S was disappomt 
ing but not too surprising since the virus is sap transmissible. In Europe, 
where whole small tubers are planted, greater differences im the virus 
content of individual seed stocks can be expected than in America where 


larger tubers are cut into numerous seed pieces 
The most significant results of the tests, however, was the discovery 
that virus-S ts widespread m Oregon seed potato stocks. Since seed 


potatoes are shipped freely between states and between the United States 


and Canada, it seems reasonable to presume that virus-S ts widespread in 
most, if not all potato seed stocks in North America 

The senior author desires to express his sincere thanks to Dr. J. A 
Milbrath and Mr. FE. C. Johnson of Oregon State College for collecting 
and sending the potato stocks to The Netherlands, and to Dr. EF. van 
Slogteren who so generously extended the use of the facilities of the 
Laboratory for Flower Bulb Research in carrying out the project 
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PREDICTION OF POTATO LATE BLIGHT INCIDENCE 
FROM SAMPLES OF BLIGHTED SEED TUBERS! 


J. Ro Wattrn? 


since the mitial discovery that Ph 


vtophthora injestans overwinters in 
potato tuber (2 


) several phytopathologists have demonstrated that 
potato late blight will occur in potato fields planted with tubers infected 
with Phytophthora infestans (1. 3. 5. 9) Experimental results obtained 
m Maine (3) indicated that blighted tubers would produce blighted 
hoots m the field, but the diseased shoots rotted 


and died before the 
lunygus sporulated upon them. However. in 


cull piles blighted tubers were 
found to produce blighted shoots upon which the fungus sporulated 
profusely. Therefore, blighted potato tubers in cull piles were considered 
as the important primary source of late blight inoculum. In Russia in 
(6 experimental results indicated that primary leaf infection 
read exclusively hy sporanyia which developed either on the sur 
eased tubers or on young sprouts im the soil. In England 
vas evidence that initial top infection came from tubers 
The work cited indicated that blighted tubers in the field 


a source from which 


may constitute 
the late blight fungus will de velop and spread. There 


lore, the muitial quantity of moculum im a potato field may be the mani 


the quantity of blighted tubers planted. The present study was 
conducted to test. this hypothesis by relating the incidence of blighted 
tuber ob erved at the cutting table to the 


subsequent eccurrence of 
late the field 


SAMPLING TECHNIQUE 


ceed potatoes were observed at cutting tables at two farms near 
\Ibert Lea, Minnesota. and at one location near Hollandale. Minnesota 


in a sample was counted and recorded 


The total number of tubers cut 
ised’ tuber culled by the cutters 


were examined for blight symptoms 
Liber uspected of harboring the lat blight fungus were taken to the 
laboratens ud placed in a moist chamber at 15° ¢ \fter 24 hours the 
cut surfaces were noted for evidenes Ot sporulation of Phytophthora in 


Ouservations 


the ensuing growing season. fields planted to the sampled 


lots were observed for late blight incidence & times. Obse rvations were 
made from the time the plants were two inches in height until harvest. 
T hye plant vere about 2 inches tall on May 17 at Albert 


lea and on 


May 27 at Hollandale | ntortunately, in June and early luly when initial 


late bl Wiptoms usually appear on the voung foliage, the time intervals 
\ocepted ubhcation February 28. 
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of 15 and 21 days between field surveys may have been too long to permit 
precise identification of the first day that late bight symptoms were obvious 
Weekly observations are more desirable 

At Farms 1 and 2 at Albert Lea, cull piles were sprayed in ordet 
to eliminate them as sources of inoculum. At Hollandale the 
pile was three mules from the fi lds under 
m thi 


nearest cull 
observation. Blight was found 
s pile on June 24 and it was sprayed with weed killer the t da\ 


RESULTS AND CONCLUSIONS 
The quantity ol late blight diseased tubers obtained trom lots of 


is shown 1n table 1 


ABLE | Wu of late blight diseased 


n southern M sota. and estimated late blight ty { lanted 


with sampled lot 


‘ y Plante 
and Date ‘ led 


Numb Number 


April 
] 


Burbank 
ph 


1247 
Irish ( obbler 


Ke ber 


Kusset 


observed trom 


vl t 


late bhigl let 


number andl 
respective! inadequate 
failed to 


| 
( herokee 
with 


fungus | 


pre 


— 
stored 
Hightes 
Blig Field [ate 
Luber 
Blight Blight 
Number 
aa 
Slight Sept 
a 
\pril 2 
Farm 2, Albert Lea 
Cherokee (OX None 
Kennebec 300) 700) () None 
Waseca S00) Moxierate July 19 
[rish Cobbler 500) Slight 19 
Red Kote 500) Trace July 19 
‘The uiples the seed lot vere indicative of tield 
to late yight tuber | cate hig 
ted b the ample m only one (€ herokes 
the cleven seed lots lhroug out the growing cn : 
sw tates t Farm 2 had enarse we growt ‘ ‘ pled 
potatoes at arm) 2 had a spa 
ely appheation and wl temperature ix ! Jul 
al \ugust, n have limited the development e late blight 
ticed throughout the seasat the 
the ced ot would warn the yrower to 
wat planted to this tot tn reason, the yvrowet 
have a pre-seasonal prediction of the tungus pote ntial we 
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In an unsampled lot of Cherokee 
amounts of late blight were found on 
were noted in this field 

\ fungicide was applied to this field the next morning. After the 
fungicide application, late blight was not observed throughout the re- 
mainder of the season Apparently the fungicide, coupled with subsequent 
high temperature maxima, arrested further blight development. The 
femperature maxima for the 7-day period from July 26 to August 1 
inclusive ranged from 92° F. to 10] F. During this interval there were 
two nocturnal temperature-relative humidity periods, ten and twelve hours, 
respectively, which favored minimum sporulation and secondary infection. 


Probably the few spores produced were unable to establish new infection 
fot 


potatoes planted at Farm 2, trace 
July 26. Two limited infection centers 


SUMMARY 


Kleven seed tuber lots at \lbert Lea and Hollandale. Minnesota, 
were sampled for the presence of tubers with symptoms of late blight 
April, 1955 

Tubers with late blight were found in two of 
Farm 1, Albert Lea During the season, the 
helds planted to the blighted seed lots and i 
unblighted lot 


\t Farm 2, Albert Lea. late blight was not found in a field of ¢ herokee 


potatoes planted with seed whose sample yielded a trace of blight. 

\t Hollandale, Minnesota. tuber blight was found in three of five 
seed lots sampled During the season, late blight developed in the fields 
planted to the blighted lots and in one held planted to Cherokee potatoes 
whose seed sample was blight free. 


four lots sampled at 
disease was found in two 
n one field planted to an 
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CHEMOTHERAPY OF VERTICILLICM WILT OF POTATOES 
IN CONNECTICUT 1955! 


Wacconer? 


Verticllium wilt of potatoes has been of increasing importance in the 
northeast. Infection was general in Connecticut in 1955. The symptoms 
vere seen in the miayority of fields Inspected in late \ugust and ribet 


The pathogen was isolated from 10 out of 12 fields in which isolations 


were attempted 


The control of wilt by use «of certihed seed. use of less susceptible 


varieties, and crop rotation has not been adequate. Therefore, in 1954 


chemotherapy of this wilt was attempted in Connecticut fields (7). A 
growth regulator, 2.4-D (2.4 Dichlorophenox vaceti« acid), was tested 


because this group of compounds was known to increase resistance to 
another wilt disease (1). The 2,4-D treatment reduced disease symptoms 


and had no outstanding effects upon yields. This treatment was tested 


in 1955 


Metals have decreased the severity of Verticillium wilt of mint (4) 


and of Fusarium wilts (5) Presumably the metals are more toxn te 


parasite than host and selectively kill the parasite. Uptake of metal can 
he increased by the use of ethlvenediaminetetraacetic acid (8) lL heretore 


chemotherapy by means of complexes of metals more toxic to parasite 


than host was attempted 


SELECTION OF Toxic Merat 


isolated trem were 


albo-atrum 


grown on a simple medium, Czapek’s, and on a more complex one, casem 


hvdrolysate (2 ne strain produced microsclerotia, the other did not 
seven davs after imoculation metal were ulded to the cultures with a 
concentration of 50 ppm. Eight days after the addition of the metals, the 
tungal growth was examined. Copper and aluminum as sulfate ind 
cadnuum al halt as chloride s were toxic to by th strain in t] media 
Nickel, manganese, barium. and zine were much less toxte than the above 
nietals \dditional experiments howed the comcentration of metal that 
had to be added 3 days after moculation to reduce by 50 per cent the mat 
grown in 11 days on the complex medium. Twenty-50 ppm of copper and 


alununum, 2-11 ppm of cobalt and cadmium were required to mbibit the 


2 fungi 


The toxicits of the four metals to Kennebec Va tester 


the greenhouse }OO0. 250 and 62 ppm olution of the metal from 


ethvlenediaminetetraacetic a 1d comple x furni ed by enneal ¢ orp 


were spt ived to runoff on the leaves sprays were repeater 


and 10 days later, Little, 1f any mjury was seen 13 days after application 


plants t! at had received 62 ppm ol an 1 etal ( oppet at 


defoliation Cobalt and aluminum caused spotting 


250) ppm caused 


of leaves at 250 ppm. All metals were myurious at 1000 ppm 
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Mareriacs Usep in 


[he following treatments were decided upon. Occasional sprays of 
metals upon plants in the field were assumed to be less toxic than repeated 
sprays upon plants in the greenhouse. Cobalt and cadmium complexes 
were applied at 500 ppm of metal. The foliage was sprayed to runoff about 
4), 50, and 65 days after planting. Aluminum which was known to be 
present in the soil at high concentrations was apphed at only 100 ppm 
at the same 3 times. ( opper was omitted because of its known injury to 
potatoes. Zinc was applied because of its known beneficial effects to 
potatoes on some soils (3) and its known therapy of Verticillium wilt of 
mint (4). Zine complex was applied as a soil drench to plots 2 feet wide 
The quantity applied would produce a concentration of 33 ppm zine in a 
volume 6 inches deep 

Sprays of 500 and 1000 ppm of the sodium salt of 2.4-D were applied 
te leaves about 40 days after planting. 250 ppm of the salt was applied to 
another plot about 40 and again about 50 days after planting 

Fifteen foot, single row plots of foundation stock Kennehe« potatoes 
were planted in 3 fields known to be infested with Verticillium The pH's 
of the soils varied from 5.2-6.0. The calcium in the soil was, in all cases, 
low, the aluminum medium high 


RESULTS 


No symptoms of toxicity from metal applications were found Plants 
prayed with 2.4-D were severely distorted. Unlike 1954 when recovery 
Irom 2,4-D treatment was rapid, in 1955 the plants did not recover until 
much later in August. The difference between the 2 vears was probably 
caused by the severe drought in July, 1955 

Ninety-one to 103 days after planting, i. during August, the plots 
were ranked for severity of wilt symptoms (Table 1). The single sprays 
of 24-1) decreased symptoms significantly in 1955 similarly to symptoms 
observed in 1954 (7). The treatments with metal. however, had no effect 
vith the possible exception of cadmium and aluminum in field 2 


The number of infected plants in each plot was estimated. This was 
done by cutting stem sections from 2 plants selected at random from each 
plot. The sections were surface-sterilized and mecubated in an upright 
position on water agar at 73° F. for 7 days. We then counted the number 


ections from whose vessels Verticillium was growing. The pathogen 
was identified by microscopic examination. Most of the stems were 
infected a hown in table 1. The treatments. even those that decreased 
yinpton everity, cid not decrease the number | infected plants 

The amount of metal in the potato stems in field 2 was determined 
spectrograplically by Mr. W. T. Mathis 110 davs afte: planting. Cadmium 
could not be detected in plants treated with that metal. A trace of cobalt 
was, however, detected in the treated plants. Stems from plants treated 
with aluminum did not contain more of that metal than did check plants 
Zine was present in the treated plants at a higher concentration than in 
the check plants 

The potatoes were harvested and graded. The total vield and the 
yield of U. S. No.1 tubers was decreased significantly by 2.4-D treatment 
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Wilt severity and per cent of stems wnfected by lL erticiulium m 
August in 3 experimental fields 


TABLI 


Wilt Severity Per cent of Stems Infected 
Field 18 2 3 Mean | 2 j Mean 


Check 60 6,2 47 55 100 RS 75 
‘ 


5x0 16 41 100 1) 95 
3x 500 Cd 5.4 3.3 4.5 44 70 77 
3x SOO 50 Oo 44 so 77 
33 5.4 5.4 44 5 7 7 


‘Wilt symptoms were ranked in each replicate from 1 for least to & for most severe 
severe 


bFive replicates were in fields 1 and 2; 8 in field 3 


That is, injury by 2,4-D exceeded the benefits of wilt symptom alleviation 
Yields were not changed by treatment with metal complexes 


DISCUSSION AND SUMMARY 


Phe 1955 experiments verify the earlier observations that a growth 


regulator can decrease symptoms of Verticillium wilt of potato. In addition 


to this, the 1955 experiments show that the decrease m sympton occur 


without a decrease in infection. This ts not surprising because growth 


regulators must be applied before inoculation im order to be effective (1 


and their effect soon disappears (6). If a systerme fungicide can be found 


chemotherapy by it will undoubtedly be more useful than the chemotherap 


obtained with a regulator 

Chemotherap by means of fungicidal metal, was not adequately 
tested because the concentration was never high enough in the host stem 
It remains to be seen if metal complexes can be used as systenne fungicide 
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NEWS AND REVIEWS 


RESPONSE OF POTATOES TO FER‘ ILIZER NITROGEN 
IN THE NORTHEAST! 


Artuur Hawkins? 


Factors to consider in using nitrogen effectively for potatoes include 
(1) nitrogen requirements of the crop, (2) Opuimum amount to supply 
to obtain desired yields and quality, (3) suitability and cost of nitrogen 


sources, and (4) time, method of application, and placement of fertilizer 
lor efferent production 


(1) Nivrocen OF THE Crop 


A l otal Amount of Nitrogen Absorbed hy a ( rop and Ouantity Removed 

l ubers 

The total amount of nitrogen absorbed by a potato crop has been 
found to vary considerably with the length and tavorableness of the 
growing season and the amount of mitrogen provided by the soil and 
fertilizer. In Maine, Hawkins (8, 9) found that with potatoes fertilized 
with 100 pounds N per acre in a complete fertilizer, the total amount of 
nitrogen absorbed by the entire plants varied from approximately 100 


pounds per acre with some varieties that died prematurely in a dry 
scason, to about 180 pounds by some « xcellent stands of potatoes fol 
lowing clover in an ¢ xceptionally favorable season. The latte: crops pro 


duced about 600 bushels of tubers per acre. At final harvest tubers 
contamed .2 to 25 pound of nitrogen per bushel; higher amounts per 
bushel with lower vields Removing the 600° bushel per acre crops 


removed 120 pounds N per acre or more than that applied in the fertilizer 


hy Kate of Al sorption of Nitrogen 

Only a munor portion of the nitrogen, as well as other nutrients. 
Is absorbed during early growth. For example, with the late variety Green 
Mountain in Maine only about 1] per cent of the nitrogen was absorbed 
durmy the first 50 days after planting, emergence occurring about 30 


da after planting (9). The most critical period with respect to avail 
alnlity of large amounts of nutrients for the crop oceurred about 20 to 
50 da alter emergence, or 50 to &8O davs after planting. During this 
period 96 pounds or approximately two-thirds of the total nitrogen was 
absorbed. The crop continued to gain nitrogen until the death of the plant 
early varieties absorbed their requirements earher than the more slow, 


late varieties 


‘ lime of Absorption and Relation to Fertilizer Practic: 
Tf all the supplemental nitrogen for the potato crop is applied at the 


tine of planting, the nitrogen source should be resistant to leaching 


marticularly during the period when little is absorbed. (10) It should 
| 

he highly available during the 30-day period after the plants are about 
6 to S inches tugh. The source of mitrogen should also be available 


throughout the growing season since nitrogen is absorbed wntil the death 


' Accepted for publication June 4, 19546 
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ot the plant Nitrogen would have to be available over a longe 
in latitudes normally having a longer growing season im contras 
shorter season in Aroostook County, Maine. On the other 


than in regions with a longer growing season 


RESPONSE OF POTATOES TO RATE OF NITROGEN APPLICA 


of available nitrogen in the soil, cultural methods that promote 
stand, conditions favorable for growth, and to some degree 
Conditions favorable for growth include favorable temperature 
moisture supply, adequate disease and insect control, adequate 
of other nutnents and absence of toxic amounts of other elem 
With the use of the more efficient insecticides and 


vines live longer especially where irrigation ts practiced ‘ 


fungicic 


Wig 


nitrogen on soils low in available nitrogen 


greater on soils planted frequently to potato« especially 


organic matter and sandy soils subject to leaching 


VJ 


to skinning and bruising. Consequently the high rates are m 


mended (25 


onnecticut 


Previous to the use of more efficient insecticides m 104 


(1. 2. 3) found that under continuous culture on Charlton and 


fine sandy loam soils, maximum vields of potatoes were obtai 


would also be expected that with a short growing season, lat 
dressings of nitrogen would place the plant at a greater disadvantage 


of drought, and increased response 1s obtained by potatos 0 


period 
t to the 
hand, it 

sicle 


ay 


The response of potatoes to apphed nitrogen vanes with the amount 


variety 


al nple 


supply 


lower quality oft the tubers both im regard to mealiness and usceptibilit 


The response of potatoes to nitrogen on mineral soils is obviously 


Prior to 1946 maximum response of potatoes to nitrogen on ¢ iil 
loam and = cthe Maine potato soils was usually obtamed fr RO to 
120 pounds nitrogen in the fertilizer per acre, depending upon the amoun 
of mitrogen available in the soil or cropping practice. (11 Since 1946 
the use of D.D.T. and other unproved disease and insect control aterial 
has usually resulted in vines remaining green later in the season, ane 
consequently occasional response to rates up to 180 pounds mitrogen have 
been obtained (25) The effect of the previous crop was marked im some 
of these tests (11 For example, where Katahdin potatoes followed clove 
or clover and rvegrass, no increase in yield was obtained with more 
than YO pounds of nitrogen. In the same vear at three location vhere 
the Katahdin variety was grown on land planted to potatoes the previou 
vear or two. howevet appreciable Incrcas were obtamed 
to the highest amount used, 150 pounds nitrogen per acre (11 

While vields of the Katahdin variety have generally imere ed tron 
applications up to 150 pounds nitrogen, either following mullet or pota 
toes, maximun vields of the Green Mountain variety have usuall Doce 
obtained with 90 to 120 pounds nitrogen in the fertilizer, particular! 
following legume green manure crops (25) 

Although occasional yield response has been obtained in Maine t 
approximately 180 pounds nitrogen per acre, high rates usually cau 
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100 pounds of nitrogen per acre In rotation where sod receded the 
potatoes, maximum yields were obtained with 6O pounds or 


even less 
under the conditions which existed 


IXxperiments conducted on commercial potato farms in the Connecti 
cut Valley from 1948-1952 by Hawkins and Brown (12) on soils planted 
Irequently to potatoes, showed that with adequate disease and insect 
control, increased yields were obtained with increasing amounts of nitro- 
gen, In most cases varying from approximately 150 or 180 pounds per 
acre 

With the use of injurious fungicides and/or inadequate insect control 
there was little or no response from more than 90 to 120 pounds per acre 
of nitrogen. Poor response was obtained on droughty soil in warm dry 
easons when irrigation was not available. 

During an exceptionally favorable season. at locations where the 
moisture holding capacity of the soil was favorable or where irriga 
tron was used during dry periods, increased vields of 


potatoes were 
obtamned with 180 and in some instances 


with 210 pounds of nitrogen 
soils low in available nitrogen 

Response to such large amounts of applied nitrogen would not be 
expected where potatoes follow tobacco or on. other soils liigher in 
available nitrogen because the application of excessive amounts of nitrogen 
reduces the chance for normal maturity of the crop 


per acre compared with lesser amounts on 


lnder the longer Krowing season prevailing in Connecticut there 
was no apparent difference iy 


the response of the two varieties. (,reen 
uuntam and Katahdin, to nitrogen when compared on the same farms 
thee ame years 


Potato quality, as indicated by specihe gravity, varied little with 
nitrogen rate as compared with the effect of season, location and especially 
varietie In general, the use of more than 150 pounds of nitrogen 


per 
acre resulted in slightly lower dry matter content 


Khode Island 

Oxdlland et al, (19) report small increases in wie ld to larger applications 

ol mitrogen up to the highest rate apphed, 150 pounds per acre, on fields 

planted several years to potatoes, Odland and Sheehan (20) report that 

witl potatoes grown in continuous culture on Bridgehampton silt 


loam 
mee 1045 resi 


mee 195] mdicate that i total of 130 to 160 pounds 


of nitrogen imeluding both the covey crop appli 


cation and tha* applied 
il plat ting time is sufficient for the average crop 


Long Island 


€ yy Sassatras loam on Long Island increased vields of potatoes 


were obtained in most years to an additional 35 pounds of nitrogen side 
dressed in addition to 140 at planting 


obtamed at the 140 plus 70 level (23) 
lip View York 


Meadows (15) reports small but not alwavs significant increases in 
vields of potatoes grown on mine ral soils to 180 pounds of nitrogen over 
120, the next lower amount used, on some farm in up-state New York 
With muck soils, however. he ¢ 16) obtained vield increa 


and im some vears increases were 


ses to SO pounds 


vi nitrogen only at locations that had low nitrate readings. At two 


4 
} 
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locations where soil nitrate on muck was high, applications of even 50 
pounds of nitrogen tended to decrease yields. 


Pennsylvania 
Merkle (17) reports results obtained on 6 farms in Pennsylvania in 
1954. At those sites where considerable opportunity was afforded to 


maintain active organic miattet during many years ot crop rotation con- 
taining legumes and receiving cattle manure or poultry manure, maximum 
vields of potatoes were obtained with 40 pounds of nitrogen in the fe rtilizer. 
At two other sites, increased vields were obtained with SO or more pounds 


oft nitrogen 


Caution against Using Too Much Nitrogen for Potatoes 
Excessive application of nitrogen will delay maturity and may result 
in tubers lower nm dry matter and more susceptible to bruising. Also 


lower vields may result if weather, imsect and disease control are not 


favorable 


(3) Source or NITROGEN 


Brown, Owen and Tobey (4) summarizing experiments over a six 
teen-vear-period in Maine, 1914-1929, found ammonium sulfate produced 


a higher average yield than sodium nitrate. Comparative results obtained 


with these two materials principally on Caribou loam was found to depend 


on the seasonal conditions affecting leaching of sodium nitrate during 
periods of heavy rainfall, or the unavailability of ammonium sulfate during 
ot drought \ small increase im yield of potatoe was obtamed by 
| 


having part of the nitrogen in the natural organic form as compared with 


11 


having it all in the form of morganic sal 
In results from Aroostook Farm, Presque Isle, Maine, fertility plots 

| | 
the period 1927 194] Chucka Hlaw kins and Brown (6 reported 


that combinations of sources such as of the mitrogen tron odium 
“trate and ammonium ulfate produced higher average vields 
than did supplying all of the nitrogen from a single source. There was 
neo mcrceas trom the of fis} meal te up] ly part ot the nitroven 

bre tiv arious Maine experiment on soures of nitrogen it was 
concluded that there was no advantage from using natural organic forms 


fertilizer 


Urea produced the highest yield as a single source of nitrogen over 
a sIx-Vear pet ul as compared with nitrate of oda ulfate I nia 
uid or hy eal \n sulfate and chlorice 
which leave an acid residue in the soil, produced higher elds on limed 


sullate 


litrate 


sulfate of amommia produced higher yield an ad 


frogen 


ine different 8-16-16 formulae varving mm content of calcnum, and 


in sources of nitrogen and magnesium were compared by Chucka et al 


(5) in 1941 on Caribou loam at two locations in Aroostook. The formulas 


ae 
Ag 
|) 
is 
a 
of nitrogen in potato 
n addition to the ill ay 
nateria desirable to the yivsical 
prs al condition of mixed fertil 
t} 
that of ammonia on the well-li 
‘3 reporter further ¢ ile ree 1] 
wl mitrate of soda —— 
Veed for Nitrate Ni 
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when 150 or 180 pounds of nitrogen were applied for potatoes, 
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, 
without 


nitrate nitrogen tended to produce somewhat lower yields than 


did formulae with other nitrogen sources although the differences were 
yrificant 
Under Connecticut conditions on fine sandy loam soils limed to pH 


».4 Hawkins and Brown (12) found that in complete fertilizers there wer 
no significant differences in vields regardless of whether the nitrogen was 
uppled mostly from urea or sulfate of ammonia or combinations of 
these sources. There was no advantage in supplying part of the nitrogen 
nm the nitrate torm 

ik and Gammon in Florida (26) found that nutritional (not virus ) 
uf roll apparently results when there is too little nitrate nitrogen available 


to produce a healthy potato plant 


Limimg strongly acid soils was found to increase nitrification and 


elp overcome leaf roll, | nder Florida conditions the authors suggest 
ipplying at least of the fertilizer nitrogen from nitrate sources even 


on good soil at the proper pH value 
Nutritional leafroll was observed by the author in Connecticut fol 


lowing drought periods on excessively acid areas on two different fields 
me im 1953 and one in 1955 


permanent fertility plots in Maine (6) ammonium sulfate 


and 
chloride, both of which leave an acid residue in the soil. 


produced higher yields on limed than on unlimed plots. In Rhode Island 


+ te of ammonia proved to be a slightly hetter source of nitrogen 
thar ce of soda when the acidifying effect of the sulfate of ammonia 
was corrected by the addition of lime (22) 

On Carthou loam in Maine, Chucka et al (6) obtained as good 
rele vith acid fertilizers as with the same nmuxtures rendered neutral 


ulelit nm ofl store 


in Connecticut on a strongly ac id soil that was low in organ 
matter, the use of a highly acid-forming fertilize; resulted in lower 


viel vhen compared with the use of less acid forming nitrogen 


potatoes to the acid effect of the highly acid nitrogen 


Uilate of depe ndent upon the organic matter content 
is well the pH of the soil. Liming strongly acid soils in addition to 
educing the solubility of toxic aluminum will favor mitrification of 


amnmoma and reduce the chance for nutritional leafroll associated wit! 
verv low available nitrate nitrogen referred to above 


Wi 


NITROGEN FOR PoTaTors 


With the increase in the amount of nitrogen applied for the potato 


crop, comparisons have been made of methods of application of part of 
the nitrogen other than applying all of it in the row side-band placement 


Part Broadcast versus Side-hand Placement 


L'nder Connecticut conditions Hawkins and Brown (12) found that 


some 


decreases in yield resulted on two of four farms by broadcasting 60 or 
‘) pounds of the nitrogen from sulfate of ammonia as compared with 


applying all in the row side-band placement. There was also no advantage 
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n vields obtaim when castor pomace was broadcast to supply 60 pounds 


of mitrogen a mnipared with applying all the nitrogen im the row site 


bands a al ie reduction in yields from broadcast apphieations 


hing or to surtace runoff of nitrogen 
broadcasting 60 pounds and applying YO 


i 


ilted in substantia if as compared with 


itrogen in the row at planting time | 
roots do not contact the nitrogen as wel wre nitrogen 


| i 
carricad away by suriact \ 


Line 
potato | Sidedre sing vith 
expels ! supplying nitrogen tor potatcoe« 


ferred applicat on 


potato 


addition: 


appl atl 


ia, 
In several tests in Man 
in the row 
that eithe he 
| 
the row application 
Sidedressed frogen in Compar n with All Nitrogen m Row 
In Connecticut expermments (12) ammonmum nitrate appled at rate ‘ 
ot Of to YO pounds of nitrogen per acre when the plant yore x to ie 
part of the nitrogen as castor pomace had been applied previous to planting Bt fe ae 
ot vhen all the nitroven | il with the complet hand 
with all of ippiied al planting time resulted m decreases el in 
(25 (on the hast of those results Va uyvested that i | 
~ 
the plant at a greater disadvantaye an evion long { 
12 
Saw vet 23 reports results on Long Islane us if 
nitrogen per acre in the row at planting time plus 70 as a sidedressing oe te 
Irom a nitrate short! ilter emergence resultes 
veld 140) oplied at pl witing tie Kise there i i ‘ whe 
vantage trom the split appheation 
Foliar Applications i Nitrogen 
Compartsor vere made m Connecticut m 1954 14 cet 
the effect of lditional mtroven on Katal 
as weekly applications of urea spraved on the foliage 2 idecdre 
cation of eithe ummonium nitrate or urea when plas vere 
\t one location on a soil relatively ‘ ore 
MEME) application of 60 pounds of N from urea (in eight weekly i |- 
mcrenase The imerease wa about as grea vA tamer fre) an 
acidity na fa”) ast tl ipp ler i ‘ 
ammonium nitrate, or all applied in the row at planting tin eee 
otf N resulted in an imerease in vield which w: yrificarit an 
planting tn ulted 3 larger d highl whitcant mcrease t 
ran 
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location potato plants showed lack of sufficient nitrogen before all the 
nitrogen spray treatment had been applied 

The results showed the effectiveness of a foliar application of urea 
as a means of supplying additional nitrogen for potatoes and that it 
could be used to supply additional nitrogen especially if plants are too 
large to sidedress 

\pplying part of the nitrogen as a foliar application of urea did not 
produce higher yields than those obtained from equivalent amounts applied 
as a side dressing or included all-in-the-row at planting time 


hertilization of Preceding Green-manurs Crop versus 
Applying All of the Fertilizer for Potatoes: 


Data obtained at Aroostook Farm. Maine on applying all of the 
nitrogen for potatoes at planting as compared to applying a part for the 
previous green manure crop indicated that higher vields were usually 
obtained by applying all of the fertilizer at time of planting potatoes and 
that there was no advantage in applying a part for the green manure 
crop (24 \pplication of 30-60 pounds of N is usually necessary for 
high yields of non leguminous crops such as Japanese millet 

In Connecticut the beneficial effects of higher rates of nitrogen fer 
thization of the green manure crops, rye and millet, was evident when 
this practice was carried on for two years and 150 pounds of nitrogen was 
appled lor the potatoes 12) 


CONCLUSION ON PLACEMENT OF NITROGEN FOR POTATOES 


The limited « rperimental results available in the Northeast on time. 
method of application and placement « 


f nitrogen for potatoes indicate no 
increases im yields from methods other than applying all the nitrogen 


in the row in the standard side placement method at planting time 


However, with high rates of fertilizer all applied in the row side 


hands, greater care must be exer ised to obtain precise placement to avoid 
fertilizer injury to seed and sprouts, which can be very serious primarily 
under dy oil conditions. In an experiment with complete fertilizer in 
1944, Smith (24) found that applying \™% the fertilizer broadcast, then 
plowed, plus \“% in equal-depth bands at planting time resulted in yields 


ot 356 bushel per acre as compared with 323 when 2,400 pounds of 
5-10-10 per acre were applied all in bands 


Potato may be fertilized effectively at less cost by sidedressing 
part ot the nitrogen as ammonium nitrate or urea shortly after emergence 
but before they are over approximately & inches high. By sidedressing 
part of the nitrogen, less nitrogen is subject to leaching particularly on 
san oils, and the hazard of sced-piece burning and injury to the 
young plants is reduced as compared with applying all the nitrogen in 
hands at planting tine 


(srowers are caution d against using too much nitrogen. Exce SSive Use 
will delay maturity and may result in tubers lower in dry matter and 


more susceptible to bruising. Also lower yields may result if weather. 


insect and disease control are not favorable 
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CALL FOR TITLES OF PAPERS 

[he next annual meeting of the Potato Association of America will 

he held in conjunction with the American Phytopathological Society on 

December 6, 7, and & at the Netherland Plaza Hotel, Cincinnati 1, Ohio 

Please present titles of papers to ln pre sented at the annual meeting 

to W |. Hooker, Department of Botany and Plant Pathology, Michigan 
( 


State University, East Lansing, Michigan, by October 1. It is customary 
have cographed abstracts of these papers for distribution to the 
members at the annual meeting. For that reason, the abstracts should 
weompany the title of the paper. Otherwise, mimeographed abstracts of 
your paper may not be available for distribution 
Jomt sessions will be arranged with the American Phytopathological 
Societ Deadlines for presentation of papers at these joint sessions 


hould be met by those planning to submit papers 


rour cooperation making 


possible for the mimeographing and 
preparation of programs will be greatly appreciated, particularly if the 


deadlines can be met. Please bring this notice to the attention of your 


colle ay 


W. 


Hooker. Secretars 


Potash and Potatoes 


Growing potato plants will show their need for potash 
by leaves that have an unnatural, dark green color and 
become crinkled and somewhat thickened. Later on, the tip 
will become yellowed and scorched, This tipburn then will 
extend along the leaf margins and inward toward the mid- 
rib, usually curling the leaf downward and resulting in pre- 
mature dying. It pays to watch for these signs, but it is a 
far better practice to fertilize with enough potash so as never 
to give them a chance to appear. 


AMERICAN POTASH INSTITUTE, INC. 
1102 Sixteenth St., N. W. Washington 6, D. C. 
Member Companies: American Potash & Chemical Corporation e Duval 


Sulphur & Potash Company e Potash Company of America e@ 
Southwest Potash Corporation e United States Potash Company 
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Is poor quality killing the 
Potato Market? 


COPPER Improves QUALITY 
| QUALITY Increases PROFIT 


/ Practical experience through years of usage of 

| H TRI-BASIC COPPER and comparison with the 
i ; newer organic fungicides has proven TRI- 
1 / BASIC to he outstanding in UPGRADING 
/ POTATO PRODUCTION by providing 


LESS TUBER ROT. FEWER PICK OUTS. & BETTER 

SHIPPING QUALITY. & HIGHER SOLIDS CONTENT. 
FEWER WATERY POTATOES. 

% BETTER CHIPPING STOCK. 

% INCREASED STORAGE 

ABILITY. 


THAT’ 
teypse s NOT All LOOK at these othe 
ng a COPPER FUNGICIDE er ADVANTAGES 


No residue tolera 
Longer applicari 


nce restrictions, 


MR. GROWER 
ECONOMICAL Dow’ “BASIC COPPER 

be TIS 
THROUGH THE USE op take NTIFUL AND 


chances INSU: 
OF TENNESSEE'S TRI-BASIC RE SUCCESs 


CORPORATION 


See your dealer or write 


TENNESSEE 


617-629 Grant Building, Atianta, Ga. 


> 
: 
wy 
- 4 
~ COPPE 
= internal—provides added days Protection while 
conserving money, chemicals, labor, time, machinery depresiation, 
soil compaction and mechanical injury te vines and tubers, Easy 
te apply as SPray or dust. 
Provides "vtritional element COPPER — essentios to plant growth 


the proof i is in the eating | 


The Housewife may not 
realize it but that “better 

tasting” potato is one that 

was sprayed with TRIANGLE 
BRAND COPPER SULPHATE. Spraying with Triangle 
Brand Copper Sulphate in Bordeaux Mixture to control 
blight is a safe and economical way to insure a good 
crop. It gives a better yield of No. 1’s, with better stor- 
age expectancy, and helps the potato retain its NAT- 
URAL FLAVOR. This means increased consumer ac- 
ceptance and greater profit to the grower. Despite the 
claims made for organic fungicides, experienced and 
successful growers still prefer time-tested COPPER 
SULPHATE for the control of early and late blight. Try 
it on your crop and see the differetice. 


CONTROL. POND SCUM AND 
ALGAE in farm waters with 
TRIANGLE BRAND COPPER 
SULPHATE. 


FENCE POST treatment with 
TRIANGI.E BRAND. COPPER 
SULPHATE prevents decay 


pers and termite damage. 
a Send today for information on these important uses of copper sulphate 


PHELPS DODGE REFINING CORPORATION 


300 Park New 22,N.Y.* 5310 W. 66th St, Chicago 38, Ill 
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.iversity Microfiles 
513 North lst St 
Ann Arbor Michigan 


Bags for “Kimberly” potatoes designed and supplied by Deobeckmun Co., Cleveland 1,0. 


“We can pack lower cost” 


That's only one of the advantages reported by It pays lo package 
|. H Henry Produce Co., Kimberly, Idaho, after . 


shifting to packaging in film made of Bakeirrs in film made of 
Brand Polyethylene. 
In addition Jim Henry tells us, “We've been 


able to get new business on both 5- and 10-lb. 


bags. Housewives remember the bright clean 
printing and reorder by brand 

Potatoes, carrots apples oranges all sorts 
of produce keeps longer, stays fresher, tastes 
better and sells better in film made of Bakexire 
Polyethylene. Find out yourself. Call your pack- 
aging supplier 


BAKELITE COMPANY 
A Division of Union Carbide and Carbon ( orporation 30 FE. 42nd St... N.Y. 17, 


The term Baxevire and the Trefoil Svmbol are registered trade-marks of UCC 
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